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5/hat is claimed is: 
Q. An apparatus for processing a process region of a 
sutstrate; using a plasma, comprising: 

a container substantially formed of a conductive material; 

a partition plate dividing said container into an air-tight 
process chamber and an air-tight auxiliary chamber, 
and having a window plate made of dielectric; 

a main pump exhaust for exhausting and setting said 
process chamber to a vacuum: 

a work table arranged in said process chamber and having 
a support face facing said window plate, said substrate 
being mounted on said support face, with said process 
region facing said window plate; 

a main supply for supplying a process gas between said 
window plate and said substrate mounted on said 
support face, at least part of said process gas being 
transformed into said plasma; 

an induction electrode, for generating electromagnetic 
field between (1) said window plate and (2) said 
substrate mounted on said support face, to induce 
generation of said plasma, and including a coil 
arranged in said auxiliary chamber and facing said 
window plate; 

a power supply section for applying a high frequency 
voltage to said coil; 

an auxiliary exhaust pump for exhausting and setting said 
auxiliary chamber to a vacuum; and 

a pressure controller connected to said auxiliary exhaust 
pump for beeping a pressure difference between pres- 
sures in said process and auxiliary chambers at a 

mi nimum value. 

2. The apparatus according to claim 1, further comprising 
grounding means for grounding said container. 

3. The apparatus according to claim 1. wherein said 
pressure controller is connected to said main exhaust pump. 

4. The apparatus according to claim 1, further comprising 
a cooler far cooling said coil. 

5. The apparatus according to claim 1. further comprising 
an auxiliary supply for supplying an inactive gas into said 
auxiliary chamber. 

6. The apparatus according to claim 5. wherein said 
inactive gas supplied into said auxiliary chamber is a 
coolant, by which said coil is cooled. 

7. The apparatus according to claim 6. wherein said 
auxiliary supply comprises a shower head arranged above 
said coil and having a plurality of gas supply holes facing 
said coiL 

8. The apparatus according to claim 1. further comprising 
a seat arranged on said window plate and supporting said 
coU.J 
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9. (Previously Amended) [The] An apparatus [according to claim 8] for. 
processing a process region of a substra te using a plasm* mm pnc^- 

a container substantially forme d Q f a conduci ve material; 
' a P artition P' a ^ . dividing said container into an air -tight rh am h nr ,^ 

air-tight auxiliary chamber, and havinn a wi ndow mate made of dielectric 

a main exhaust pump for exhausting PJ I dsettjr>q said process rtamto m « 
vacuum; 

a work table arranged in said process chamher and h a v in Q a s„ P P nrt ^ 
said window plate, said substrate beino m«.nteH o n said s„ p p nrtf a ~ ^ iff 
process region facing said window plate; 

ajgainsy ^ly for supplying a proems g ag h qtween Mift winH „ w p , ate and sajd 
substrate mounted on said su p po rt f ace, at least part of s aid oror^s ga. ^ 
transformed into said plasma; 

an induction electrode for generating ».«w rornaQnetiK fv , M hetween (1 ^ ^ 
window plate and fg) said substrate mounted on s,ki Wlp rw * face , to inrtuno 
of said plasma, and including a coil arm ngedjn said auxiliary chamber anH ^ 
window Plate; 

a power supply section for ap plying n high freouenrv vn„ aq Q * 

an auxiliary exhaust pump for exhausting and s.tti no said axillary .h^, ^ n 
vacuum: 

a pressure controller connected to said auxiliary exhaust pump for keep ing a 
pressure difference between pressur es in said process and auxiliary chambers at a 
minimum value: and 

a seat arranged on said window plate and supporting said coil; 

wherein a passage through which coolant is circulated is formed in said seat. 
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If 10 . The apparatus according to claim 1. further compris- 
ing a lower electrode arranged in said work table and a 
power supply for applying a higft frequency potential to said 
lower electrode. 

11. The apparatus according to claim 10. wherein said 
apparatus is a plasma CVD apparatus to form a film on said 
process region of said substrate, said process gas is decom- 
posed to provide a material of said film. 

12. The apparatus according to claim 11, wherein said 
process gas comprises first and second gases, and said main 
supply comprises first and second supply members respec- 
tively supplying said first and second gases, and wherein 
said second gas is transformed into said plasma while said 
first gas is excited and decomposed by said plasma. 

13. The apparatus according to claim 12, wherein said first 
supply member includes a supply port arranged between 
said window plate and said support face, and said second 
supply member includes a supply port arranged between 
said window plate and said supply port of said first supply 
member. 

14. The apparatus according to claim 13, wherein said first 
supply member comprises a first supply head arranged 
between said window plate and said support face and made 
of dielectric, and said supply port of said first supply 
member comprises a plurality of supply holes formed on 
said first supply member and arranged to uniformly cover 

the whole of said process region of said substrate mounted 
on said support face. 

15. The apparatus according to claim 14. wherein said first 
supply head comprises a lattice formed of a combination of 
pipe elements through which said first gas flows. 

16. The apparatus according to claim 15. wherein said 
second supply member comprises a second supply head 
arranged between said window plate and said first supply 
head, made of dielectric, and comprising continuous frame 
formed of a combination of pipe elements through which 
said second gas flows, and said supply port of said second 
supply member comprises a plurality of supply holes formed 
on said second supply meniberTj 



3 



Application/Control Number: 09/478,370 
Art Unit: 1763 

CLMPTO 
August 12, 2004 

25. (Previously Amended) An apparatus for processing a process region of a 

substrate, using a plasma, comprising: 

a container substantially formed of a conductive material: 

a partition plate supported by said container and defining an air-tight process 

container portion and an air-tight au xiliary portion, and having a window p l ate made of 

dielectric: 

a main exhaust pump for exh austing and setting said process container portion 
to a vacuum; 

a work table arranged in said process container portion and having a su pport 
face facing said window plate, the substrate being mountable on said support face with 
the process region facing said window plate: 

a main supply fo r supplying a process g a s between said window plate and the 
substrate mounted on said support face, at least part of the process oas being 
transformable into the plasma; 
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a planar spiral coil for gen erating an electromagnetic field between said window 
plate and t he substrate mounted on said support face to induce generation of the 
plasma, arranged in sa id auxiliary container portion and facing said window plate: 

a power supply section for applying a hioh frequency voltage to said planar spiral 

coil; 

an auxiliary exhaust pump for exhausting and setting said auxiliary container 
portion to a vacuum: 

a pressure controller connected to said auxiliary exhaust pump for keeping a 
pressure difference between pressures in said process and auxiliary container portions 
at a minimum value: and 

a seat arranged in window plate and supporting said planar spiral coil: 

wherein a passage through which coolant is circulated is formed in said seat. 

IK / 

~ 37. (Previously Amended) An apparatus for processing with a plasma a 
process region of a substrate, comprising: 
a container; 

a dielectric window supported by said container and defining a first container 
portion an d a second container portion separated bv said dielectric window: 

a table for supporting the substrate in said first container portion to face said 
window: 
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a first exhaust means connected to said first container portion for drawing a 
vacuum in said first container portion: 

a first supply for supplying a process oas to said first container portion; 

a planar spiral coil for generating an electromagnetic field between said window 
and the substrate supported on said table to induce generation of the plasma, said 
planar spiral coil being provided in said second container portion proximate sa id 
window; 

a power supply for supplying a voltaoe to said coil: 

a second exhau st means connected to said second container portion for drawing 
a vacuum in said second container portion: and 

a second supp ly connected to said second container portion, comprising a gas 
supply pip e and a oas source for supplying an auxiliary oas to said second container 
portion: 

wherein at least one of said first and second exhaust means are controllable to 
control a pressure differential across said window at a minimum value. 

3£. (Previously Presented) The apparatus according to claim 37^ further 

/ 

comprising a controller f or controlling said first exhaust means to control the pressure 
differential. 
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0< 39^ (Previously Presented) The apparatus according to claim 3f . further 
comprising a controller for controlling the second exhaust mea ns to control the pressure 
differential, 

i i 0 

Of, / 

40f (Previously Amended) The apparatus according to claim 3 f . wherein said 
second exhaust means is controllable according to an amount of the auxiliary gas 
supplied by said second supplvto control the pre ssure differential across said window, 
at the minimum value, 

/ 9'' 

ii, ' 7 

^ ~ 41. (Previously Presented) The apparatus according to claim 37. wherein 
said sanond exhaust means includes an exhaust pump controllable to control the 
pressure differential across said windo w at the minimum value. 

" *~ 42. (Previously Presented) The apparatus according to dalrn41. further 
comprising a controller for controlling s aid exhaust pump. 

/? 

d u 43: (Previously Presented) The apparatus according to claim 37. further 
nnm prisina a controller for controlling the second ex haust means according to the 
suppl y of the auxiliary gas through said second supply, to control the pressure 
differenti al across said window as the minimum value. 
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44, (Previously Presented) The apparatus according to claim 37. wherein 
said second exhaust means is controllable according to a pressure in said first container 
portion. 

/s; 

45, (Previously Presented) The apparatus according to claim 37. wherein 
said first exhaust means includes an exhaust pump. 

46, (Previously Presented) The apparatus according to claim 45 t farther 
comprising a controller connected to said exhaust pump. 

/> x € 

47, (Previously Presented) The apparatus according to claim 37. wherein 

said container is substantially formed of a conductive material, 

48, (Previously Presented) The apparatus according to claim 37, wherein 
said dielectric window is supported on an inner surface of said container, 

} Y 

49, (Previously Presented) The apparatus according to claim 37, further 
comprising grounding means for grounding said container, 

50, (Previously Amended) The apparatus according to claim 37. further 
comprising a cooler for cooling said planar spiral coiL 
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51 . (Previously Amended) The apparatus according to c|aim 37. wherein said 
auxiliary ga s is a coolant bv which said planar spiral coil is g nnlort 

52- (Previously Amended) The apparatus according to claim 37! wherein said 
second supply compri ses a shower head arranged above said planar spiral coil and 
having a plurality of aa s supply holes facing said planar spiral coil. 

53. (Previously Amended) The apparatus according to claim 37. further 
comprising a seat arranged on said window and supporting said planar spiral coil. 

/ . / 

54. (Previously Presented) The apparatus according to claim 53. wherein a 
passage through which a coolant is circulated Is formed on said seat. 

; -■ , i y 

55. (Previously Presented) The apparatus according to claim 37. further 
comprising a lower electrode arranged in said work table and a power supply for 
applying a high freque ncy potential to said lower electrode. 

56. (Previously Presented) The apparatus according to claim 37. wherein 
said apparatus is a Pla sma CVD apparatus to form a film on the process region of the 
substrate, the process gas being decomposable to provide a material of the film. 
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57. (Previously Presented) The apparatus according to claim 37. wherein the 
process gas comprise s first and second oases, and the first supply comprises first and 
second suoolv members respectively for supplying the first and second gases and 
wherein the second oas is transformable into the plasma when the first gas is excited 
and decomposed bv said plasma. 

-■' ■ K 

58. (Previously Presented) The apparatus according to claim 57. wherein 
said first supply member includes a supply port arranged between said window and said 
table, and said second supply member includes a supply port arranged between said 
window and said supply port of said first supply member. 

59. (Previously Amended) The apparatus according to claim 58. wherein said 
first supply member comprises a first supply head arranged between said window and 
said table and is made of dielectric, and said supply pPrt of said first supply member 
comprises a plurality of supply holes formed on said first supply member and arranged 
to uniformly cover the whole of the process region of the substrate mounted on said 
table. 

60. (Previously Presented) The apparatus according to claim 59. wherein 
said first supply head comprises a lattice formed of a combination of pipe elements 
through which the first gas flows. 
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§1. (Previously Presented) The apparatus according to claim 60. wherein 
said second supply member comprises a second supply head arranged between said 
window and said first supply head, made of dielectric, and comprising a continuous 
frame formed of a co mbination of pipe elements through which the second gas flows, 
and said supply port o f said second supply member comprises a plurality of supply 
holes formed on said second supply member. 

.■ 'A C 

02. (Previously Presented) The apparatus according to claim 37, wherein the 
pressure differential across said window is controlled to be in a preselected range. 

63. (Previously Presfeited) The apparatus according to claim 37. wherein 
said dielectric window has a thickness in a preselected range. 

Us' 

jf. (Previously Amended) An apparatus for processing a substrate in a 
plasma comprising: 
a container; 

a dielectric windo w supported by said container and dividing said container into a 
first container portion and a second container portion: 

first vacuum m eans for creating a first vacuum in said first container portion: 
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second vacuum means for creatine a second vacuum in said second container 
portion; 

a controller for controlling at least one of said first and second vacuum means in 
order to control a differential pressure across said window at a minimum value; 

a table arranged in said first container portion for sup porting the substrate; 

a first supply for supplying a process gas to said fir st container portion; 

an planar spiral coil arranged in said second container portion; 

a voltage suppIv to said planar spiral coil for generating an ele ctromagnetic field 
whereby generation of the plasma is induced in said first container portion; and 

a seat arranged in the said window and supporting said pla nar spiral coil; 

wherein a passage through which coolant is circulated is form ed in said seat. 

83. (Previously Amended) An apparatus for process ing a process region of a 

/ 

substrate, using a oiasma. comprising: 

a container substantially formed of a conducti ve material: 

a partition plate supported bv said container and d efining an air-tight 

process container portion and an air-tioht auxiliary container portion, and having a 

window plate made of dielectric; 
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a work table arran ged in said process container portion and having a 
su pport face facing said window plate, the substrate being mountable on said sup port 
face with th e process region facing said window plate: 

a main supplvfor sup plying a process gas between said window plate and 
the substrate mounted on said support face, at least part of the process g as being 
transformable into the plasma: 

a planar spiral coil ha ving a Quadrilateral outer configuration for generating 
an electromagnetic field between sai d window Plate and the substrate mounted on said 
support face to induc e generation of the plasma, arranged in said auxiliary container 
portion and facing said window plate: 

a power supply secti on for applying a high freguencv voltage to said 

antenna: 

a pressure controll er controlling a pressure difference between a pressure 
in said process container portion an d a pressure in said auxiliary container portion lower 
than a predetermined value: and 

a seat arranged o n said window plate supporting said planar spiral coil , 
said seat h aving a passage therethrough for circulating a coolant 

Lf ""J 7 

86- (Previously Presented) The apparatus according to claim 85 further 
comprising an exhaus t pump connected to at least one of the container p ortions, 
wherein the pressure controller controls operation of said exhaust pump to control the 
pressure difference. 
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87. (Previously Presented) The apparatus according to claim 8 5. further 
comprising Grounding means for grounding said container, 

92. (Previously Presented} The apparatus according to claim 85. further 
comprising a lower electrode arranged in said work table and a power supply for, 
ap plying a hloh frequency potential to s aid lower electrode. 

93. (Previously Presented) The apparatus according to claim 92 wherein said 
a pparatus is a plasma CVD apparatus to form a film on the process region of t h e 
substrate, the process aas being decomposable to provide a material of the film. 

r/ S ? . 

9^ (Previously Presented) The apparatus according to claim 9^, wherein the 

process gas comprises first and second oases, and th e main supply comprises first and 

second suoplv members respectively f or supplying the first and second gases, and 

wherein the second aas is transformable into the plas ma when the first gas is excited 

and decomposed by said plasma. 

" / 

9^. (Previously Presented) The apparatus according to claim 94. wherein, 

/ 

said first suoolv member includes a s u polv port ar ranged between said window plate 



if 



Application/Control Number: 09/478,370 
Art Unit: 1763 



and said support face, and said second supply member includes a supply port arranged 

between said window plate and said suppIv port of said first supply member. 

■ j c .) 

^6. (Previously Presented) The apparatus according to claim 9sf wherein 

said first supply member comprises a first supply head arranged between said window 

plate and said support face and made of dielectric, and said supply port of said first 

supply member comprises a plurality of supply holes formed on said first supply 

member and arranged to uniformly cover the whole of the process region of the 

substrate mounted on said support face. 

97. (Previously Presented) The apparatus according to claim 96, wherein 
said first supply head comprises a lattice formed of a combination of pipe elements 
through which the first gas flows, 

98. {Previously Presented) The apparatus according to claim 97, wherein 
said second supply member comprises a second supply head arranged between said 
window plate and said first supply head, made of dielectric, and comprising a 
continuous frame formed of a combination of pipe elements through which the second 
gas flows, and said suppIv port of said second supply member comprises a plurality of 
supply holes formed on said second supply member. 
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99. (Previously Presented) The apparatus according to claim 85. wherein 
said partition plate i s supported on an inner surface of said container. 

100. (Previously Amended) An apparatus for processing with a plasma a 
process region of a substrate, comprising: 

a container; 

a dielectric wi ndow supported bv said container and defining a first container 
portion and a second container portion separated by said dielectric window, said first 
container portion an d said second container portion each having substantially the same 
diameter; 

a table for supporting the substrate in said first container portion to face said 
window; 

a first supply for supplying a process gas to said first container portion: 
a planar spi ral coil for generating an electromagnetic field between said window 
and the substrate su pported on said table to induce generation of the plasma, said 
planar spiral coil be ing provided in said second container portion proximate said 
window, 

a power supply for supplying a voltage to said coil; 

a second supply connect ed to said second container portion, comprising a oas 
source and a gas supply pipe for s upplying an auxiliary gas to said second container 
portion: 
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wherein a pressure difference between a pressure in said first container portion 
and a pressure in said second container portion is controllable below a predetermined 
value to reduce a load caused by the pressure difference on said dielectric window. 



:rO: / - t 

101. (Previously Presented) The apparatus according to claim 100. further 
comprising a controller for controlling the pressure difference. 



10. (Previously Presented) The apparatus according to claim 101 . further 

comprising an exhaust pump connected to at least one container portion, wherein the 
controller controls operation of said pump. 



103. (Previously Presented) The apparatus according to claim 100, wherein 

/ 

/ 

said container is substantially formed of a conductive material. 



1 04. (Previously Presented) The apparatus according to claim 100. wherein 

/ 

said dielectric window is supported on an inner surface of said container. 



105. (Previously Presented) The apparatus according to claim 100. further 

/ 

comprising grounding means for grounding said container. 



106. (Previously Amended) The apparatus according to claim 1Q0. further 
comprising a cooler for controlling a temperature of said planar spiral coil. 



Application/Control Number: 09/478,370 
Art Unit: 1763 

107. (Previously Amended) The apparatus according to claim 100, further 
comprising a coolant flow passage including a coolant flow for cooling said planar spiral 
coiL 

108. (Previously Amended) The apparatus according to claim 100, further 
comprising a seat arranged on said window and supporting said planar spiral coil. 

>"'" ,„+■ 

1Q9. (Previously Presented) The apparatus according to claim 108, wherein a 

/ 

passage through which a coolant is circulated is formed in said seat. 

II. 0. (Previously Presented) The apparatus according to claim 100, further 
comprising a lower electrode arranged in said work table and a power supply for 
applying a high freouencv potential to said lower electrode. 

r Q 

■ Ci ' - Z . / 

III. (Previously Presented) The apparatus according to claim 100, wherein 
said apparatus is a plasma CVD apparatus to form a film on the process region of the 
substrate, the process gas being decomposable to provide a material of the film. 

- •a f : f • 

112. (Previously Presented) The apparatus according to claim 100, wherein the 

/ . ± 

■process gas compnses first and second gases, and the first supply comprises first and 
second supply members respectively for supplying the first and second oases, and 
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wherein the second gas is transformable into the plasma when the first gas is excited 
and decomposed by said plasma. 

7 ; / ••' ; - ; / 

113, (Previously Presented) The apparatus according to claim 112, wherein 

said first supply member includes a supply port arranged between said window and said 
table, and said second supply member includes a supply port arranged between said 
window and said supply port of said first supply member. 

114, (Previously Presented) The apparatus according to claim 113, wherein 

J 

/ 

said first supply member comprises a first supply head arranged between said window 
and said table and made of dielectric, and said supply port of said first supply member 
comprises a plurality of supply holes formed on said first supply member and arrang ed 
to uniformly cover the whole of the process region of the substrate mounted on said 
table. 

1 15, (Previously Presented) The apparatus according to claim 1 14. wherein 
said first supply head comprises a lattice formed of a combination of pipe elements 
through which the first gas flows, 

1 16* (Previously Presented) The apparatus according to claim 1 15. wherein 

y j 

said second supply member comprises a second supply head arranged between said 
window and said first supply head, made of dielectric, and comprising a continuous 
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frame formed of a combination of pipe elements through which the second gas flows, 
and said supply port of said second supply member comprises a plurality of supply 
holes formed on said second supply member. 

7 r / 

1 Vt. (Previously Presented) The apparatus according to claim 100. wherein 
said dielectric window has a thickness in a preselected range, 

116. (Previously Presented) The apparatus according to claim 1 q6. wherein 
the pressure difference is controlled at a value that is lower than atmospheric pressure. 

£7 - - : --/ °J 

119. (Previously Presented) The apparatus according to claims 85 or 100. 

/ y 

wherein said window has a thickness of approximately 30 mm to approximately 50 mm. 

^7 / 

' 127. (Previously Amended) An apparatus for processing a process region of a 

substrate, using a plasma, comprising: 

a container substantially formed of a conductive material: 

a partition plate supported bv said container and defining an air-tioht process 

container portion and an air-tight auxiliary container portion, and having a window plate 

made of dielectric: 
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an exhaust pump for exhausting and setting a t least one of said container 

portions to a vacuum: 

a work table arranged In said process contain er portion and having a support 
face facing said window plate , the substrate b eing mountable on said support face with 
the process region facing said wi ndow plate. 

a main suoolv for sunnlvino a process aas between said window pla te and the 
substrate mounted on said support face, at least part of the process gas being,, 
transformable into the plasma: 

a planar s piral coil for generating an electromag netic field between said window 
plate and the substrate mounted on said support face to induce gener ation of the 
plasma, arran g ed in said auxiliary contai n er portion and facing said window plate; 

a nower supply section for applying a hloh fre quency voltage to said planar spiral 

coil: 

a pressure controller connected to sa id exhaust oumn for keeping a pressure 
difference between pressures in said pro c ess and auxiliary container portions at a 
minimum value: 

an auxiliary supply for supplying an inactive gas into said auxiliary co ntainer 
portion: and 

a seat arranged on said window plate and su pporting said planar spiral coil; 
wherein a passage through which coolant is circulate d is formed in said seat. 
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13o- (Previously Amended) An apparatus for processing with a plasma a 
process region of a substrate, comprising: 
a container; 

a dielectric window supported by said container and defining a first container 
portion and a second container portion separated by said dielectric window; 

a table for supporting the substrate in said first container portion to face said 
window; 

an exhaust means connected to at least one of said container portions for 
drawing a vacuum; 

a first supply for supplying a process gas to said first container portion; 

a planar spiral coil for generating an electromagnetic field between said window 
and the substrate supported on said table to induce generation of the plasma, said 
planar spiral coil being provided in said second container portion proximate said 
window; 

a power supply for supplying a voltage to said planar spiral colt; and 

a second supply connected to said second container portion, comprising a gas 

source and a gas supply pipe for supplying an auxiliary gas to said second container 

portion; 

wherein said exhaust means is controllable to control a pressure differential 
across said window at a minimum value. 
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13&. (Previously Presented) The apparatus according to claim 13&. further 
comprising a controller for controlling said exhaust means to control the pressure 
differential. 

140. (Previously Presented) The apparatus according to claim 138. wherein 
said exhaust means is controllable according to an amount of the auxiliary gas supplied 
by said second supply to control the pressure differential across said window at the at 
the minimum value, 

141. (Previously Presented) The apparatus according to claim 136. wherein 
said exhaust means includes an exhaust pump controllable to control the pressure 
differential across said window at the minimum value. 

142. (Previously Presented) The apparatus according to claim 141 . further 
comprising a controller for controlling said e xhaust pump, 

v • ' / 

143. (Previously Presented) The apparatus according to claim 138. further 
comprising a controller for controlling said exhaust means according to the supply of the 
auxiliary oas through said second supply, to control the pressure differential a cross said 
'window at the minimum value. 
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144 {PrpYfo^y PrAggnteri) The apparatus according to claim 138, wherein 
said exhaust means is controllahle according to a pressure in sa id first container. 
portion. 

■145, (Previously Presented) The apparatu s according to claim 138, wherein 
said exhaust means inclu des an exhaust pump. 

■? C 

5 ^ 146. (Previously Presented) The a pparatu s according to claim 145, further 

com prising a controller connected to said exhaust pump. 
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C ' 14/ (Previously Presented) The apparatus according to claim 138. wherein 
said container is substantially fa rmed of a conductive material. 

7 % / 

" U (Previously Presented) The apparatus according to claim 136, wherein 
said dielectric window is supported on an in ner surface of said container, 

7S? 

14^ (Previously Presented) The apparatu s according to claim 138, further, 

/ ' 

comprising grounding means for groun ding said container. 

■ v 

■ t. . 

*~" m 15 o. (previously Amended) The apparatus according to claim 138, further 
comprising a cooler for cooling said planar spiral coil. 
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151. (Previously Amended) The apparatus according to claim 136, wherein 
said auxiliary gas is a coolant by which said planar soirai coil is cooled, 

9a. , 

15£. (Previously Amended) The apparatus according to claim 138, wherein 
said second supply comprises a shower head arranged above said planar spiral coil 
and having a plurality of oas supply holes facing said planar spiral coil, 

153, (Previously Amended) The apparatus according to claim 138, further 
comprising a seat arranged on said window and supporting said planar spiral coil, 

154- (Previously Presented) The apparatus according to claim 153. wherein a 
passage through which a coolant is circulated is formed on said seat, 

15&. (Previously Amended) The apparatus according to claim 138, further 
comprising a lower electrode arranged in said table and a power supply for applying a 
high freouency potential to said lower electrode. 

156. (Previously Presented) The apparatus according to claim 138, wherein 
said apparatus is a plasma CVD apparatus to form a film on the process region of the 
substrate, the process gas being decomposable to provide a material of the film. 
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157. (Prowinngty Presented! The apparatus according to claim 138 r wherein 
the process oas comprises first and second oases , and the first suppIv comprises first 
and second suppIv members respectively for sup plying the first and second gases, and 
wherein the second gas is transformable into the plasma wh en the first gas is excited 
and decomposed bv said plasma. 

158. (Previously Presented) The apparatus according t o claim 157. wherein 
«flirf first su pply member includes a suppIv port arranged between said window and said 
tnhte t and said second suooiv member includes a supply port arranged between said 
window and said su onlv port of said first supp iv member. 

IK 

159L (Previously Presented) The apparatu s according tn claim 158. wherein 

/ / 

«*\d first sunolv member comprises a first suppIv head arranged between said window 
and said table and made of dielectric, and said suppI v port of said first supply member 
r-nm prises a plurality of supply holes formed on said first sup ply member and arranged 
tn uniformly cover the whoie of the process region of the substrate mou nted on said 
table. 

160. {Previously Presented) The apparatus according to claim 159. wherein 
^said first sup piv head co m prises a lattic e formed of a combination of pipe elements,, 
through which the first oas flows. 



oik 
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1£>1. (Previously Presented) The apparatus according to claim 160, wherein 



said second supply member comprises a second supply head arranged between said 
window and said first supply head, made of dielectric, and comprising a continuous 
frame formed of a combination of pipe elements through which the second gas flows, 
and said supply port of said second supply member comprises a plurality of supply 
holes formed on said second supply member, 

> "} T 

162. (Previously Presented) The apparatus according to claim 138. wherein 

the pressure differential across said window is controlled to be in a preselected range. 



10. (Previously Presented) The apparatus according to claim 138. wherein 
said dielectric window has a thickness in a preselected range. 




164 The apparatus according to claim 138. wherein s aid window has a 
thickness of a pproximately 30 mm to approximately 50 mm. 
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165. (Previously Amended) An apparatus for processing a process region of a 

substrate, using a plasma, comprising: 

a container substantially formed of a conductive material: 

a partition plate supported by said container and defining an air-tight process 

container portion and an air-tight auxiliary container portion, and having a window Plate 

made of dielectric; 
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a work table arranged in said process container portion and having a support 
face facing said window plate, the substrate being mountable on said support face with 
the process region facing said window pfate: 

a main supply for supplying a process gas between said window plate and the 
substrate mounted on said support face, at least part of the process gas being 
transformable into the plasma; 

a planar spiral coil having a guadrilateral outer configuration for generating an 
electromagnetic field between said window plate and the substrate mounted on said 
support face to induce generation of the plasma, arranged in said auxiliary container 
portion and facing said window plate; 

a power supply section for applying a high freouencv voltage to said planar spiral 

coil; 

a pressure controller controlling a pressure difference between a pressure in said 
process container portion and a pressure in said auxiliary container portion lower than a 
predetermined value; 

a seat arranged on said window plate supporting said planar spiral coil, said seat 
having a passage therethrough for circulating a coolant; and 

an exhaust pump connected to the auxiliary container portion and the process 
container portion. 
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167. (Previously Presented) A n apparatus for proces sing a process region 
of a substrate, usino a plasma, comprising: 

a container substantially formed of a conductive material; 

a partition plate supported bv said container and defining an air -tight process 
rnntainer portion and an air-tight auxiliary contain er portion, and having a window plate 
made of dielectric: 

an exhaust pump for exhausting and settin g at least one of said container 

portions to a vacuum; 

a work table arranged in said process container portion and having a support 
fare facing said window plate, the substrate being mountable on said support fa ce with 
the process region facing said window plate; 

a main supply for supplying a process ga s between said window plate and the 
giihstrate mounted on said support face, at least part of the process ga s being 
transformable into the Plasma; 

a p l anar spiral coil for generating an electrom agnetic field between said window 
Plata and the substrate mounted on said support fa ce to induce generation of the 
plasma, arranged in said auxiliary container portio n and facing said window plate; 

a power supply section for app l ying a high fr equency voltage to said planar spiral 

coil: 

a pressure controller connected to said exhau st oumo for keeping a pressure 
Hifffirence between pressures in said process con tainer portion and said auxiliary 
container portions at a minimum value: and 
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a seat arranged on said window plate supporting said planar spiral coil, said seat 
having a passage therethrough for circulating a cod%nt. 
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